Evidence of stimulation of the gamma-aminobutyric acid shunt by valproate and E-delta 2-valproate in neonatal rat brain.
The effect of valproate and its more active metabolite E-delta 2-valproate on the rate of glucose oxidation through different metabolic pathways in neonatal rat brain slices was studied. The presence of valproate or E-delta 2-valproate did not change the rate of [3,4-14C]glucose or [6-14C]glucose incorporation into CO2, suggesting that glucose oxidation through the pyruvate dehydrogenase-catalyzed reaction and through the tricarboxylic acid cycle was not affected by these drugs. However, both drugs significantly enhanced the rate of [2-14C]glucose oxidation, supporting the notion that the activity of the gamma-aminobutyric acid (GABA) shunt is specifically stimulated by valproate and, to a greater extent, by E-delta 2-valproate. The presence of methionine sulfoximine or gamma-hydroxybutyrate did not change the GABA shunt activity. Brain glutamate decarboxylase activity was significantly increased after incubation of the brain slices in the presence of valproate. Consequently, our results suggest that the mechanism of action of valproate is related to the increase in the levels of the inhibitory neurotransmitter GABA caused by the enhancement of flux through the glutamate decarboxylase-catalyzed reaction.